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+ . INTRODUCTION

The _u‘)m.puu\r pk@ns’(lm( ribed 1 this njanual were designed tor .
the analysis of gata resulting 1rom psychological pxperiments which '
hypothesize an aptitude- or trgit-treatment intggaction 1T, The pro- .

grams wore wrilten for tour designs which either have appeared tre-
quently-in reported studies ot ATl's or which have resulted from the
authorg pwWn rvwa_‘g(h «dnductdd at the Research and D{\vélopnwnl
Center tor Teacher tdug ation, The University of Texas at Austif, and
nsored by grants. fram the U S Otfice ot kdmylwm and the Na-
< tonal Institute ottducation. . .
The research designs to which the programs i this manual are ap- .
. pheable represent parackgns which test tor aptitude-by-treatment.n- e
teractions when tab one continuous -aptitude or trait has been '
e measured thgt 1s finearly related to the criterion (program ATILINTD,
7 T twe continuous dptitudes or traits have been measured that are
) hnearlyrelated 1o the critenion fprogram ATILINDY, (¢ one continuous
saptfrude or traithas been measured that s ¢ urv‘ilinvarly' related to the
k Criterion (program ATICURVY and fd) one apiitude or trait has been
“measured that i fincarly gelated to the criterion and group $izes are .o
suthcently large to permit a trealment-by=blocks, analysis‘ot vatance

‘e

on individuals svith extreme scores in the aptitude distribution (pro-

gram XGROUPS:. Program XGROUPS has been dgsigned to increase
the statistical powgr ot an ATl analysis andstherepy ing redse ity sen-; -

ativity lo detegting an aplilU(lv-by~lr(ulms‘hl inferaction. s

fach o the tour programs to be describéd has peen wiritten tor the
case 1n which there arg two treatments and eifher one or two. ap- ’ .
_ titudes: These condition€need not be imiting fhowever, in that-the .o
o programs can,be eastly medified to handlg mofe (()mplvxk onditions
as the models tor these are but simple extensions of, those used to
copstruct the prv_wﬁl programs Also, it has been the authors’ ex-

.« pénence musing the programs that, even when more than two treat-
ments or aptitudes are present, the mvestigator will usually reduce
the problem to a simpler condlitign for interpretative purposes. When '’
there are more than. two tieatments, the investigator can conducl
pairwise compansons and, it there are more than two  aptitudes,
select pairs of aptitudes for whic h the aptitudes are minimally related

to each other and maximally related to the criterion. :

~ Reterence to these and other technical issues are”made in the »

methotdological notes which accompany eac h of th@programs de+

“werbed in this manual, The descriptions and illustrations contained
within the methodoldgical notes review and occasionally go l_)vy()n(l‘ :

’ > B . I3 A
@ ontent provided by standard statistical texts which covefthese pro-—+
ERIC = . 6 .
- . o - i fa
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.7 the programs. Such study !

o1 Program ATILNT

.o . i : .
N B . .
“cedures, The user s encouraged to study these notes to gain a full un- .
derstanding ot the purpoles and statistical procedures employed by
ly Will be helptul, if not prerequisite, to com-
posing a tull and ac ('ural(-\\lnl(‘rpr(‘ldl.i()n of results.

The user may also find Relptul the=annotated bibliography which
appears at the ¢onclusion ()lh(‘ manyal and the following general ar-
ll(l(-s‘dbowl the programs emselves, »

- . .

. N .4 * ) . .
One continuous aptitude i pearly related to the werion.

¢
. . . » . .
Bonch, -G, D. Intetactions among - group | regressions:  Testing

h()m()g(‘n('lly‘()t group regressipns :md plt)tlinglr(‘g%ohs of ,signifi-
cance., '[.du"(’duondl‘ and - Psychblogical Measurement, 1971, 31,
251-253.

- e—
% a

2 l’r()gram. ATILINZ

Two continuouX aptithides linearfs

. Borich, G. D, & Wunderlich, K, W. j()hns()n-_f\]eym\an revisited:
Determining interactions among grpup regressions and  plotting

. regions of significance in the case of tyvo groups, two predictors and
one criterion. Educational and Ps yf holdgical M(‘a'sur('m('n\f, 1973, 33,
155-159. . Lo

related to the griterion.

’

4

v
i

| \
Yelated to the (‘rill\-ri(m.

- » : \
Wunderlich, K. W., & Borich, . D. De

3. Program ATICURV

. _ . .
One continuous aptitude curvilinearly

Jrmining interactipns dand
regions ot significance for curvilinear reglessions. Educational and
Psychological Measurement, 1973, 33, 691

-
-

3 Program XGROUPS.

0

One aptitude hinearly related to the criterio Y and large group sizes..
. 2 i . ’

Borich,»G;. Ix, & Godbout, R. C. Extreme groups designs and the

calculation ob  statistical power. Educational and Ve hologi(‘al

M(‘asuﬁim(*l_wl, 1974, 34,-663-675. .
\ . \
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. i o CHARTER ||
ORGANIZATION OF THE PROGRAMS
L KT WP

-

|

¢ versions that are appropriate for_use on:most CcoC 64()9‘/()6()() and
IBM 360. computer systems. Wwith smallmodifications the programs
can be made compatible with a variety of other computer systems,
sulh as DEC-10 and UNIVAC. The user should consult hi¥ compuita-
tion center to determine the apphcability of the present programs.
. The computer programs to be described fpllow a similar sequence
of operations, this sequence being Y

-

.

N ; . o
1. read intormation from the title, parameter and format- cards
and read data (subroatine. CCD),

2.
-
3. calaulate summary statisti¢s.
N , Tt ot ¢
Programs ATILINT, ATILIN2, and ATICURV:
4. test for the homogeneity of group. regressions,
+ 5. test for common intereepts (analysis of covariangel,
6. define regions of significance, o
r 7. determine point(s) or line at- which regressions intersect, and
' 8. plot group regressions and regions of significance.
" Program XGROUPS: . ‘ »
4. performs a treatment-by-blocks ANOVA on extreme scores,’
and . _ :
5, . estimates statistical power for main and interaction effects.
Each of these operations is distussed brietly below. PR
* Subroutine-CCD

ASubroutine CCD performs the tirst set of operations for all programs.

This subroutine is Used to input information from the control cards

(the title control card, the parameter control card and the format con-

trol cards) which define each problem tobe processer efore return-

ing control to ATILINT, ATILINZ, ATICURV 6r XCROUPS, the

‘@ subroutine prints the infbrmation congained on the three control
o 8

¢ The programs described in this manual were written in fortran IV

delete missing and/or invalid-data (subroutine AMISDAT), dnd




“

cards Atthe start of the routine, the tile control cared s examined to
determine whether this card is blank. 1t the title card 1s blank, a STOP-
statement terminates execution of the program. This charactentiserc
allows-the user to process multipke problems within a Aingle job?
When g pmblvm s completed, subroutine CCD s called and the nest
. card 1s read. 1 this card s blank then the last problem has been com-
pleted and the execution termimates. It this card is not blank, then it
represents e title Card tor an additional problem .m(l Processing
continues. ) '
MValuple /)r()blwn\/w)(mwn, AVhen the user wishes 1O Process
multiple problems within a-single job, data for all problems must 4
. tollow the control cards tor the tirst problem and precede the control
cards tor subsequent problems., During the tirst cadl tg subroutine
. €O alt data are read and then written in card image torm on a
Stratch tape: The data appropriate (o a given, problem are obtained -
by reterence to the data tape with the tormats provided in the control
cards tor that problem. Such multiple problem processing is appropri-
ate only when all problems deal with the same pair” ot treatment
—_— groups. Problems involving ditterent pairs of treatment Broups, must
be submitted as separate jobs.

Subroutine AMISDAT

sAmmediately atter the call to subroutine CCD, subroutine AMISDAT is
called tor the purpow ot deleting missing and or itvalid data. This
routine s controlled by the missing data option (cplumn 12 on the
parametercard’: When a 0 is punched in column 12 of the parameter
card, subroutme AMISDAT will consider all data valid; when a 17 .
punched i column 12, all blanks will be (()n\\d(‘rv(l mnvahd;: and

when a 248 punched in column 12, both blanks.and 0's are con- . -

“sidered wvalid. In that the missing data subroutine pre¢ edes all other
calculatrons, ()nlw data which meet the specificatigns goded in the
mssing data mlumn ot the pardmeter card are andlvzv(l

. v
" Calculate Summary Statistics

‘

Following. the missing data option'sequence, cach pm;,mm calculates
withii-group summary statistics. For programs ATILINT, ATILIN2 and
ATICURV, summ.lrv statistics-consist of group sizes, means, standard
deviations, and” correlations. Summary statistic s\for program
Q‘“,R()UPS consist ot cell means tor the two'main effects fgroups and ,

ERIC 9
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: .
f treatments) and for the groups-by-treatment interaction. W’h(;?ﬂf\‘\/}o\r/ .
. standard deviations are calculated as summary statistics, the printed

valie will be a sample statistic and not an estimate of the parameter
Y value. Therefore, for the table of summary statistics, standard devia-
tions are calculated withthe number of scores (N in the denominator
rather than the degrees of freedom te.g, N Th tlsewhere; ‘where

unbiased estimates of the parameter value are required, the degrees
.o . . . v :
of freedom are used in the denominator.

q
.

Homogeneity of Group Regressions Test oo
. For progrants ATILINT, ATILIN2 and ATICURYV, the fourth step in the
sequence is a regression analysis test for the presence of an aptitude-
by-treatment interaction. This homogeneity of group regressions test
involves the null hypothesis that group regressions leriterion on ap-, |
titade) are parallel, or, equivalently, that group slopes are equal .
th, . b )b Rejection of this null hypothesis indicates the existence of
an aptitiide-by-treatmentinteraction. This regression method for.
determining aptitude-by-treatment interactions differs from the tradi-
Tional factorial analysis of variance (ANOVA methods in that an ap-
_ titude commonly dichotomized or wichotomized to fit the factorial
structure of analysis of variance is-used in the regréssion method asa
Continuous measure o describe as many different types of subjects as
there are observed: values of. a particular aptitude. Cronbach and
Snow (1973, p: 3180 have shown that for the case in which there is a
moderately strong interac tion, the statistical power of a test whidh
employs the aptitutle as a Continuous variable is superior to blocking
. the aptit te at the median, blocking at the 33rd and 67th percentiles
or similar [contigutations that may be employed in a treatment-by-
blocks ANOVA -desigh: These authors have concluded that by
employing the homogeneity of group regressions test rather than a °
median split, about one-third fewer cases are required to maintain
the same |evel of power (see Borich, 19751, 4 '

B

S

.

. Test of Common Intercepts (Analysisof & .
Covariance)

Following the homogeneity of group Tvgr(\ssi()ns test, ATILINT,
ATILINZ and ATICURYV test forcommon intercepts. This test is com-"
“monly referred Lo as “analysis of covariance” and tests the signifi-
F \.‘C(an( o of the difference between group regressions at the mean of the
. ,.K o




aptitude variable. This test is nol interpreted when the investigator
rejects the null hypothesis for the homogeneity of group regressions
test, i.e., finds ah aptitude-by-tréatment interaction. However, ‘when -
group regressions are homogeneous, the investigator may test the hy-
pothesis that the'mean of Treatment | significantly differs from the .
mean of Treatment 2 when gll subjects in Groups T and 2 score at the
mean of the aptityde variale. The new,.adjusted group means for
this andlysis are determined by inserting the aptitude mean into- the
regression equations for Group 1 and Group 2 and golving each for Y,
the adjusted group mean. :

S

v

»  Points of Intersection” - |’ .
ATILINT, ATILIN2 and ATICURV determine the point or points at .
“which the-regression lines (APILINT, planes (ATILIN2) or curves ‘

Y ATICURV) -intersedt. In the _case of the ()nu-prvdi(‘l()r, ATIUNT,
- model; there will be one point of intersection if the' group regressions
are n()l‘parallvl. In_the case of the two-aptitude, ATILIN2, mode, a
straight line Helfines Me interséction of twor nonparallel regression
planes. This line is the “line of nonsignificance” or the “line of

no ditference betweeR regression planes.”” For ATICURY, there may

* be ndnp;onq, or twadoints of intersection. Points of intersection will
be useful 1o the user in visualizing regions of significance which, if
present, will always be defined to the right andor left of the p;)inl(su)/ .

. co . »
=or line of intersection. ) . oy

. ~ .

Regions of Siénificance
" Aregion of significance describes a range of values of a p'rodl("l()r tap-
titude? variable for which there are significant group diffefences on
the criterion—that i, the separation of the regression lines is signifi-
cantly ditterent from 0. The difference botween groups. (Y, = Y,) will
Y exactly 0 at a point orline of intersection and the group
differences will be nonsignificant at walifes ‘of the prediglor variable
which lie'close to an interser tion;” Areas farther 1o the right qnd/dr the
Heft of “an ‘intersection in which group differences. are significant
define the regions of significance. There may be cither one (to the
right or lefu) ortwo (to the dght and left) régions of significance about
~an ntersection. The calculations of regions of significance that are
petformed by the programs in this manual follow or are éxtensions of \
yormulas set out by Johnson and Neyman (1936). The user may be in-

@
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terested in other, dnak)wus proc edures f()r calculating regions of sig-
¢ nificance which are reported in an article by Cahen and Linn (1971). . .
This article is annotated in the blbll()g,raphy that appears at the con-

clusion of thls manual. ,

Plomng Regions of Slgmflcance

Programs ATIUN1 ATILIN2 and ATICURV employ. a graphical output
routine  which constructs égscatler plot, draws the within-group
regressions and delineates the regions of significance. The programs,

. allow the user.to choose a 12 x 10 inch paper plot, a microfiche plot
for use as a photographic negative, or no plot. As the programs them-
selves do not calculate the, number of cases which fall within the’ -
regions of significance, it is'important that usess use the plot option
whenever possible to insure themselves that any regions of signifi-
cance that may be defined are-of practical importance. ’

- Users will nged to check with their computer installation to deter-
mine if a plotteris available, Users whose instatlations do not include i
a plotter must indicate the “;no plot” option on the parameter control
~card, and these ysers may find it necessary "to insert dummy
subroutines named PLT, SYMBOL, NUMBER, LINE, PLOT, AXiS, SCALE,.
+ BGNPLT, and ENDPLT. Th(' formy of these dummy subroutlnes is as

f(){l()ws : . . .
‘ K 4
» SUBROUTINE PLT (1, F2,-1) . .
o RETURN ’ : :
END ’ Y

k]

Appmprmlv subroutine name cards for the remmmng, pl()mn;,

subr()uluws are: . _ ..
SUBROUTINE BGNPLT 11, FJ, 12, 13) _ . ®
SUBROUTINBENDPLT 4 '
SUBROUTINE SYMBOL (F1, F2, F3, 11, F4,12)
SUBROUTINE LINE 4FT, 2,11, 12, 13, 1) .
SUBROUTINE SCALE (F1, F2, 11, 12) e
SUBROUTHNE AXISFL, F2, 11, 12,-F3, F4, F5, F6). . ’

s

" The. graphical output routine included in the present programs is
. appropriate o the CalComp plotting package. (California Computer ~
I’m(IU( s, g, Anahmm California). It will be necessary to alter the

[mc B 12 s

T ~
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b‘ b * ) . ’ © »

plotting_routine within “the present programs for use with (\lher
.graphical output packages. ’
The-graphical output routine included i the present programs res
quires the following subroutines: -
PLT: . converts all pen {beam) movements from inches to
[ device commands and creates an appropriate file of
) v these commands, \
. i
- k) . . i AR .

a SYMBOL: draws any sequence of characters and symbols. The
L entry point SYMSET can be used 16 redefine any
. . \ symbol. SYMBOL calls only PLT.

C, ' ’ . |
NUMBER: | draws the tixed decimal equivalent of the internal
: floating  pomt number. NUMBER calls SYMBOL
hich calls PLT. 770 . . ‘
e PLI , ~
. . N . . Y
CEINE: plots a series of datd ponts defined by X and Y, con-
‘ 4 necting the points with straight lines if requested. It
thay call SYMBOL as well as PLT. e
N o o 7 b -
SCALE: examines a data array. to determine optimdi start-
> /’mg valte in a scaling factor for use by AXIS-and LINE
lin converting datg units to plottér page dimensions..
[ 1Lis one of the subroutines that does not call dny
I other routine. o ’
AXIS: draws an axis line with the appropriate scalé an-
. - notation and title andj(all.s—SYMB(')l and NUMBER
Cosas wellas PLT. - o " -
—> T BGNPL ﬁ? . begins plot. ’ - o
[ . . . .
. ENDPLT: o Tends plot. .
4 * i 4
- . - E -
~ , ' . S
Treatment by _Blocks—ANOVA -
S ool
“ - ) f@r* ; )
- This analysis is performed only by program XGROUPS. XGROUPS
. classifies an aptitude into high anddow categoriesygeach containing
equal numbers of extreme cases. The analysis yields mean squares for
© 7 treatments, levels thigh vs! fow (at(‘g()ri('s‘),‘ trealment- by levels and
‘ Q '/’ ) : . o :
E lC ‘ . 3) ‘,! . ~
O ¢
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X
« .
OV
. r
X 2t
I * P

A ‘ : A i
resrduaj error. The [-ratic’ for: treatment by levels is the test for an ap—
mude treatmem mteractlon. ' .. - A

e

'Eshmate-fStatlshcal Power i S -
(S

e - l A . 3 ‘- - e .

‘These -calculallons also are ‘made only by program XGROUPS.

XGROUPS.calculates the statistical power (7 — ) for the main effects - * '

1' {levels-and;treatments}, and anteraction llevels by tréatments) for the o

- treatmenbby-block& A[\IOVA “power is calfculated with funlction -
. . %R which provudes power- estimatds-carresponding to- Cohen"s
AP (1 969) tabled. values for differing values of (0 degrees of: freedom in“
"o, the denominator of the Fratio, )] cel! frequency and (3} the -ratio

- requnred for sngmf:cancC “

- - ™

SUmmary

Jhe sequence of steps and outpul for the pro&,rams in. thns manu;al is L
5ummanzed below. .. N L '

. j A‘F o )

¢ -

., Sequence ob-Steps mx{e)dxput‘_‘ ATIUNT  ATILUN2 _ ATICURV  XCGRQUPS

R
» f

CM pm 5ubmu|me o X

alls mlssmg'dam -
subroutmc AM|SDAT .

Calwln(os summary
smmn(s

T 55 humo@,on('ﬂf of
g,mun regfe ss100s

Iosls mlorcep{s ANCOVA)

Dvimos polat (sume
of intersedpon

Plots sggions Le;

* Perfomms weatmeptby-plocks
AM)VA: )

» s

tcumaws Statistic al power

LA .1 70x provided by ERIC
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. o

residual error The 1 ratio tor treatment by fevels is the testtor an ap-
trtude-treatment interaction

.

, J
. €stimate Statistical Power

These  calculations also are nm(lv only by program_ XGROUPS
©XGROUPS calcalates the statistical power 11 gitor the Tnam etects
4 devels and treatments? and mteraction Tlevels by treatmentst tor the
treatment-by- hlocks ANOVA. Power s "glculated with tunciion
POWER, which provides power estimate®s u)rrvsp()n(lm;,, to Cohen's
19691 tabled values tor dittenng values of (1 degrees of treagom in
the denomimator of the f=ratio, 121 coll frequency and 13) the [=

L -
required tor signiicance, .
A . -
. .
.
Summary ° -
fhe sequence i)hlvps and output tor the programs in this manual i
summarized helow -
—_ - 2 pe - - - PR e e e wee e
CSequence ol Steps and Outpat ATIEIN AN ATICLRA NGROUES
’ v ,
Catls mput subroutine €CD \ \ \ TN
N .
Calls musaing data v P
subtoutme ANISDAT : \ \ At \
-~ .
Calcudates MmN -
Aistics A CN \ \ .
Tests homuogeneity ot T
WIOUP TSSO \ AR AN
A 4 '
Tests uitercepts  ANCOV A \ \ \ ‘
Detines puant ~ lane '
ol nterses on \ \ ‘ \ .
! .
Plots redions \ LN \
Pertorms treatment by blocks . - R
ANON A N
, : -
Estiates statisti gl power M X
) N
14
(< J o }
'ERIC -
; . . .
\ \ .

' \ )
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CHAPTER I

—  SY$FEM CONTROL CARDS, :
. +— !

.

The outline below presents the sequence and description of the

" system control cards required for submission of the programs to The
University of Texas at Austin Computation’ Center. Other users will
need to adjust this sequence in accord with the requirements of their
particular facihty. Figure™1 (p. 14) reiterates the control card sequence.

1. User identification card
2. Password card *

3. Job card ‘ . ' . .
4, . BSTAT Macro (ard‘

5. 7/8/9 card

- .

. - 6. Progratﬁ buffer card . i
7. Call program card ‘ @ .
, :
. '
- 8. 7/8/9 cad . . v

9. Program control cards and data

10. End-of-file (EOF) card .

1. User Identification Card -
} p
Col1-7 user number assigned by Computation Center

Col 8+ comma

’ .
Col 9-28  user's name (as many columns as needed)

i

Q  Col29 . period . 16

9




*2. Passwort Car_d

Col 1-3 password (mmally assrghed by Computatlon -

-Center’) A“ .
. Cold413  "=PASSWORD.” o
3. JobCard L ‘ oo
. Colgd . ioB* s . \

: - Col 4 _ comma ) \‘\‘\\
\'D /] “col510  “TM=010" (time limit in seconds) \\\
‘ Col » ‘t comma - - |

. . Col 12-17  “'PR=100" (print limit i; pages)

. ”
Col 78 period ]

These limits may be omitted (with the. preceding comma) if the .-
valie to be used is |ess than: ‘ ) -
~ 2 \

. 8 Seconds'qf~time .

= 717 printed pages. ,
The example limits may be increased as needed. If the default
Itmits are accepted, the JOB card may be.omitted. ~

- 4. BSTAT Macro Card

. Col 1:23 '“‘EXECPF(2350,STAf,BSTAT)" )

’ A -

5. 7/8/9. ‘ , - = .

This card contains the numbers 7,8,9 punched in column one. This
7/8/9 card separates the preceding system control cards from the
]:KC squent FORTRAN program cards (cards 6 and 7).
e 17 © | B
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% #ogram Soer Cas
~ .
. Trow caC oegie M (e T e T e Mo PrOLR AN livned s
e morg SHECT  semmm (o 73 The DU teQered sUT the
Béared Drogram ate Ten IIeT 11 DATENTNEsEs Larirmg n Cof 22
The number an9 Tpe o o buries wib be dmeren: oy each progmam
seletted Thererure tne toliow g labie should De consulted 1n com-
pretmg ths card . T
*
Prpmer C o Bt Reegamed
: ATIING NPLUT OLTPLTRLOT TATET =R 0T TARETS
RIUNE NPT UTRUT 20T TAPES )
N ‘
AT LR, PPLT OUTPLT PLOT TAPTTS
XGROLPS TRLTOTELT TAPETS
.
/' ColT-13 [ PROGRAM
Col 15-20  SHECE™ .
. > L e -~ . ,
.’1 -
. Col22-72 burens . - .
. ’ - L] -
L Exzmple 3 - . .
4 PROGRAM SELECT I\PL:OLT?‘LT?].OT |-‘\PIT—?LOT FAPEI5V ..
. N h
T Call Program Card . ‘. .
v, B . - - iy
This terd 2lso begms o Col |~ and reused to c2ll ghe program |
-Cesved g . ‘3 )
Col 710" ¥ caul R S
- l .
) ... Col12-18 | nemwe of progem ¢ - .
. * -
. . .
#Cel 20 s L. .
&% : - ' .
.. Col 22-24 E\D .
£ % < *
o Ererple,  CALL ATLNTISEND S 7 : .

ERIC . _

OOTmETE, . 1% 18 .




6. Program Buffer Card

This card begins in Col. 7 with the word “PROGRAM” followed by
the word “SELECT” (starting in Col. 151. The butfers required for the
. desired programeare then listed in parentheses (starting in Col. 22).
The number and type of buffers will be different for each program
 selected. Therefore, the following table should be consulted in com-

. pleung this card.

Program ¢ e Butters Required *
T L] - . . P Y
. ATILINY INPUT,OUTPUTPLOT, TAPE7 =PLOT.TAPES:
ATILIN . <PUT. OUTPUT.PLOT.YAPEIS)
< .
ATICURV ~AINPUTOUTPUTPLOT.TAPETS)
XGROUPS INPUT,OUTPUT, TAPELS:

Col 7-13  "PROGRAM”

Col 15-20 "SELECT"

> . 13

Col 22-72 buffers . * - - B
" Example: ’ v .
“PROGRAM SELECT (INPUT,OUTPUT, PLOT TAPE7 = RLOT, TAPH 5)

—_— . ~

7. Call Program Card . " -
- . o : e
This card also hegins in Col. 7 and iscused to call the program
desired. 5 | . - .
S - . » : : -
Col 7-10" FrCALL” o
Col 12-18 | name of program - )

¥col20 |78~
- l
1

& % |
Col 22-24 ''END”

© ' Examples “CALL ATILINT § END” o
, * 11 18 i .
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-

This card contains the numbers 7.8,and 9 punvc.hed in.column one.
This 7/8/9 card separates the preceding FORTRAN program cards
from the subsequent program control cards.

- -

9./' Program Control Cards and Data

h.l’ . » ’
» ~The p\ggram is controlled with the following cards which are
specific toleach program. Chapters Ill, IV, V and VI of this\mandal will -

explain the preparatnon of these program control cards.

» a

Alphanumeric title card - ) B . ’

Parameter card(s) ‘ P
. 4
F-mode variable format card fof Group 1 indicating locations on

data cards of relevant aptitude(s) and criterion .

(Group 1 data, aptitude(s)rfirst and criterion second) . »

x

» F-mpde variable format card for Cro@p 2 indicating Iocatnons on
data cards of relevant aptitude(s) and criterion

.

. (Croup 2 data, aptitude(s) first and criterion secdnd)
- . A separate set of program cehtrol cards is required for each problem '
. tobe processed. Data for all problems must be included-with the pro-
gram control cards for the first problem..Group 1 data for all probléms
" follow the Group 1 format control card for the first problem. Group 2
data for all problems follow the Group 2 format control card for the
first problem. Program control. cards for addjtional problams follow
the Group 2 data: A blank ¢ard is inserted after the last set of program
control cards. The sequence of program control cards and data is pre-
sented in Figure 1. Nol(\that all problems submitted within a single
job must concern the same pair of treatment groups. Problems involv
ing different pairs ot'treatment groups must be subm:tted within s¢
arate jobs.
Data organization. Data should be arranged‘ by sub]ect with
ment group with all of the data for Subject 1 preceding t+
* 2, etc. Within a subject’s data, a predlttor (aptit

19 '
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e ]

" must precede any critegion variable included in a problem with that
predictor variable. The predictos variable(s) andscriterion variable ap-
opropn‘te to a specific problem ase determined by the format cards in-/
“cluded in the program’ control cards for that problem.
” L3
0. EOF Card : -
, o - .
. The numbers 6, 7, 8 and 9 are punched in column one. The EOF .
card indicates the end of a job. - . .
> . - ‘ oo
[] M ' ’ « !
. \»‘ . . -
- ‘ % -
teD [
\ N
v i -
&
‘. Aol .
; "
. .
- e \
. e » ! Rt
3 ‘.
¢ 4
i!(
L L4
20 -+ - \
o

ERIC W
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Figure 1.

Aruitoxt provided by Eic:

/
/

Blank (f there are no further problems)

3

e /Cards 9-11 and card 13 are repeated for each additional problem)
. ‘

] 1 ”_
T

/

11

¥
-~

Group 2 data (for a‘l\l problems) “
Format card - 13) v

/¢ Group 1 data (for all problems) (12)
/ Forma: card ] : "‘(11.) A

_ /- Parameter cardis), ‘ . , ('lO)l

Alphanumericlutle can; ‘ - 9. \l

?’;’8/9 . h ) (8)

i Call Program card -7

' : - ®)

at

i | /ngmm bufferca‘(d
'8/9

(5)

le

7 -
: Macro card _ - .
- . job card, 3
Password :
- » _ - ’ 5.
' /User identification - (-

System and program control card arrangemedt. -

./' : ‘ . .
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Aruitoxt provided by Eic:

CHAPTER III
ATILINT

-

Program Description

This' program tests hom;)geneily of .gfoup regressions and defines
regions of significance for the case in which there are two treatment
groups and one continuous aptitude oftrait that is linearly related to
a criterion. Program outputs (1) table of summary statistics — group

sizes, means, standard deviations, and correlations between aptitude

and criterion; (2) regréssion equations (Y-intercepts and regression
coefficients) for each group; (3) the aptitude value at whith group
regressions intersect; (4).F-value, degrees of freedom and probability
for the homogenaity of group regressions test; (5) [-value, degrees of
freedom-and probability for the test of common intercepts (analysis
of covariance); and (6) aptitude values for which treatment groups

" ar€ significantly différent (regions of significance). A flow" chart for
program ATILINT is presented in Figure 2. )

'

-Program Input . "

L . i A ¥
L}

“Card 1 alphanumeric title card Col 1-80-

P »

Car_d‘ iﬁg@'\ partarpeter card: ) &
bs N Col 1-5 N for Group 1 (maximum = 200)
> Cole-10 N for Group 2 tmaximum = 200)
Col 12 ~ missing data option
-0’ = all"data valid
1 = blanks are invalid
: 2 ='§/)|anks and zeroes are invalid
Col 14 * output option
0 = plot
“17= film
= printed output only
Col16 °  option for table of predictor and cii-»
terion scores listed by subject within
treatments. If this option is' taken, 1D

3

15
22 L "“‘ v
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’ Fhi{zure 2. Program ATILINT flow chart.
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" titude score, and then the criterion score. If Col

1

: todes will be read according to format
- . and will be printed out (A5) along with
corresponding predictor and Criterion
scores for subjects in each treatmenit
group. Subjects with missing data quI
not be ||,sted in this table..
=no table : .
= list 1D codes and scores (begin
format cards with A mode field»
Col 18 no. of cards per subject in Group.1-
Col 20. no..of cards per subject in Group 2,
«Col 25-34  alpha level for regions of significange

)

Card 3, format for Group 1 Col 1-80
: followed®by Group 1 data

Card 4 format for Croup‘Z Col 1-80 - .
’ followed by Group 2.data

Card 5 blank (after last problem),"
for multiple problems repeat cards 1-4, omlmng data

s (if desired), the ap-
on the parameter
card is 0, then formats must specify two F-mode fields—the first field
for the aptitude and the second for the criterion, IfICol 16 on the

Data cards should contain subject 1D co

parameter cafg.is 1, then formats must specify an initial A-mode field -
(A5 or less) for the ID code‘}and then- the tﬁmoe fields.

¥
<
.

Example Prpblém

Data for this problem will be the first predictor gfrd<thie.criflerion given
as-sample data in Chapter VIl (p.95) of this ma ggram control
cards for this example problem are as follows.

. 1. Alphanumeric title card

/Example problem for ATILINT -~

o




[y

2. ‘Parameter card
. N _‘

0005000050 ©-0 1 1 1 .05

" Format card for Group 1

(A3; 1X; F2, 2X, F2)

4. Group 1 dgta

5. Format ¢ard for € .r()up 2

«

(A3, 1X, F2, 2X, i’»‘z

6. '\*Group 2 data

7. 8lank card (after hst pr oblem

-

Printed output for this example problem is glven in Ftbures 3 and 4.

Plotted ()utpul is given.in Figure 5 ,
h- 0

.- 18
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s . ,'-
- . °TABLE OPNPREDICTOR AND CRITERION SCORES LISTED BY SUBJECTS WITHIN

* "TREATMENTS °, . )
- R
- TREATMENT 1 - . - L o S
PREDICTOR » CRITERION  ~ * . " -
10.00Y - 2 5.000 o : T
15.000 7 15.000 - . <. .
20.000 "5 15.000. S e S oo :
. 25.000. ~ 20,000 . o -
o 30.000 * 20.000 i <
20.000 25.000 .
; 35.000 25%000 :
- gos 40.000 25.000 ‘ . .
} -~ oe9 30.000 - 30.000 - L.
* 210 - 40.000 ° . °© 30.000 " s e
011 - 50,000 30.000 : ,
- 012 25.000 35.000 -
i .- @13 . 30.000- 35,000 I
e 014 « 45,000 35.000 ~ - . o
. oS 55.000 + 35,000 ° S ;
216 . 35.000 - - 40.000 . . : o
017 40.000 40.000
, @18 50.000 -~ 40.000
819 ' 35.000 : 45.000 .
. e - 55.000 45.000 L T N
@21 60,000 . 45.000 . B
. @022 65.000 45,000 . . ) .
023 40.000 - ° - 50.000 . o
024 °, 45.000 50.000 o . :
.@25 . ~ 50.000 ) 50.000
- 026 60.000 50.000 .
027 65.000 C T 50,000
028 70.000 . 50.000 - . .
029 "0.000 55.000°
230 50.000 . 60.000 ¢
. 231 " 55.000 60.000 ..
032 60.000 60.000 :
‘ 033 * 65.000 .%0.000
034" 70.000 60.000. - .
, 835 . 75.000 60.000 o -
236 60.000 * - §5.000 < ‘
037 70.000 65.000 . . .
@38 . . . 80.000 65.000
039 - &0.000 70.000 - . .
040 .65.000 70.000 ' .
- @41 70.¢00 70.000 - ™
toa ‘@42 75.000 70.000
043 . 85.000. © 70.000 . .
. 044 o 70,000 35.000 7 . ~ .
@45 © 80.000 7¢8.000 " - _ . B
. 046 75.000 80.000 :
" . Q47 85.000 80.000 a !
. . @48 : 90.030 .- . 80,000 ) .
049 > ag.m 2 « 85.000 i D
" @50 * 9¢.000 85.000 ! s ‘ \’
. b ’ .
’ ’ ) \ " - ¢
. .. ‘ .
’ o o ; - . . ) - :
. Kl T - .
- Figure 30 Printed outpul for ATILINT example problem—table’of pre-
- . o dictor and criterion scores.
- - - - - . N .
Q PR 19 ' . :
T . - LNy § - A} )




TREATMENT 2 Ve ) - !
. Lt ) ’ -
~ 1D REDICTOR CRITERJON
@51 0.000 . 70.Q00
@52 /# 5.000 65.000 | .
253 / 5.000 7%5.000 '
@54 ;' u0.800 © . 15.000 . ° . \
as5 ! 15.000 7. 60.000
@56 |/  15.000 70.0200
@57 ' 20.000 75.000 :
ess | 25.000 55.000 : s
®59 ./ . 25.000 70.008 ‘ *
" 260 30.000 0. 000 .
S 061 30.000 © 65.000
: 262 30.000 75.000 5
263 35,000 50.000
7864 35.000 55.000 o ‘o
265’ 40.000 60.000 : . i
©. @66 | 40.000 70.000 -
267 40.000 -~ 75.000 . S e
: 268 45.000 55.000 ‘ .
- 45.000 65.000 .
SO et 50.000 45.000 .
. @71 - '50. 200 65.000 : N
ar2 55.000 40.0200 ' - N
: a3 55.000 ¢ 50.000 : ‘
. ‘074 55.000 ‘. 55.@00, -
ars 55.000 © 70.000°
276 60.200 . *  55.200 .
a7 65.000 30.000 , .
278 65.000" ,  %0.000 S
a79 65.000 65.bo0 . ‘
280 - 70.000 25.000 :
g 281 . 10.000 35.000
@82 - 70.000 © 43.000 ' " ‘
283 70.000 55.000 ’ : ’ !/
178 . 10.000 6d.000 W, /
285 75.000 20.000 , . e
286 . 75.000 - 30.000 e
287 75.000 40.000 P«
288 75.000 50.000 L
@89 - 80.000 15.000 .
a0 800 45.000 N ]
@91 ,80.00 55.000 .
092 85.000° 10.000
@93’ 85.000 15.000 PR
294 85.000 25.000
295 85.000 35.000
@96 85.000 45.000 -
97 99.000 9" 0.000 y .
¢+ @98 £8P .000 10.000 - -
@99 }“g'g.onn 20.000 .
100 50.000 30.000 :
LY . .
\ T ) - ©

Figure 3 (continued).  Printed-output for ATILINT cxample problem—- .
lablo of predic lor and criterion scores.

.
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lehodological Notes
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I Homogenery of Geoup Regressions Tost

v

To test the hypothesis that the regressions tor two groups are parallel
~t ¢, the slopes are equal” ATIHINT constructy a standard lincarpredic- | -
ton model of the torm-~ ‘

\ oo e
_ \, < ”/"/,*”z"‘z;*”;‘n”’-x"

’

4l+(\/' . ’ {”'«x

1= N A bemg the total number ot subjed ts in b&nlh'gnmpsr

M N L

where L the criterton; h,?ﬂ?’h\gwssmn coethcient tor the first

group membership vector, X sscored Tats san Group 1, scored § it

not's b, the regression coethicient ot a second group members hip
S vedtor, X isCored 11 5,151 Group 2, scored 01t not); b, the regres- - .
smr?"uwm( ient ot the product ot X, and the aptitude vector (this
product symbohzed as % ;I>; and b, the regression coetticient of the
produit of X,, and the aptrtude vector tthis product symbolized as
Xy, N o
The residuat sum ot squares (Xe has degrees ol freedom given by

the number of Sy minus the num